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COMMUNICATION DEVICE HAVING FUNCTION FOR SEARCHING 
ACCESS POINT OF WIRE! ESS I.OCAI AR FA NFT WORK AND METHOD 

_TH£BEQE 

BACKGROUND OF T HE INVENTION 

5 (a) Field of the Invention 

The present invention relates to a wireless local area network 
(WLAN). More particularly, the present invention relates to a communication 
device having a function for searching an access point of a WLAN, and to a 
method thereof. 

10 (b) Description of the Related Art 

At present, data services provided through mobile communication 
services are too costly and slow, thereby preventing widespread use of such 
services. In an effort to remedy this problem, a WLAN module (IEEE 802.11 
series) is mounted in a laptop computer or PDA (personal digital assistant), 

15 and data services are provided at a low cost and at high speeds (a maximum 
of 11Mbps or more) through the WLAN module in areas where there are 
wireless access points. 

WLAN refers to a LAN that performs data reception and transmission 
between computers or between computers and other communication devices 

20 using radio frequencies (RF) or light. WLAN was developed following 
accelerated improvements in Internet services and wireless communication 
technology. WLAN is generally used for network connections between 
buildings, in large offices, and in areas where the set-up of a wired network 
is difficult to realize. Use of WLAN is rapidly increasing since repair and 

25 maintenance are easy in these systems. 
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In the case where WLAN is used for Internet connection, a user 
terminal connects to a wired network (a hub, router, etc.) by passing through 
a WLAN access point, after which connection is made to a server of an 
Internet service provider through the Internet. The user terminal then 

5 receives various Internet services through the ISP server. 

When the terminal to which the WLAN module is mounted attempts 
to receive data services through an access point, it is necessary to detect a 
beacon signal transmitted by an operating WLAN access point. However, 
since WLAN access points are not provided in all areas but only in specific 

10 areas where it is likely that there will be users desiring data services, it is 
necessary that the terminal continuously searches for the beacon signal 
transmitted by the WLAN access points. 

Therefore, at areas where there are no WLAN access points, the 
WLAN module is nevertheless operated to search for WLAN access points 

is such that power is unnecessarily used. To prevent this problem, there may 
be provided a configuration in which the user activates the WLAN module at 
areas where there might be WLAN access points. However, this is 
inconvenient to the user. 

SUMMARY OF THE INVENTION 

20 It is one object of the present invention to provide a communication 

device having a function for searching an access point of a wireless local 
area network (WLAN), in which WLAN access points are not searched if 
there are no WLAN access points in operation in the present location of the 
device to thereby conserve energy. 
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It is another object of the present invention to provide a 
communication device that performs the searching of WLAN access points 
automatically without the need for user manipulation. 

The present invention also relates to a method for performing this 
5 operation of the communication device. 

In one embodiment, the present invention provides a communication 
device that connects with the Internet through a wireless local area network 
(WLAN) access point to receive data. The communication device includes a 
GPS receiving module for receiving position information of the connection 
10 device from a GPS satellite; a WLAN module for connecting with the WLAN 
access point; a storage unit for storing position information of the WLAN 
access point; and a controller for selectively operating the WLAN module 
based on the position information of the communication device output from 
the GPS receiving module and the position information of the WLAN access 
is point stored in the storage unit. 

The position information of the WLAN access point includes a 
position of the WLAN access point and a service radius of the WLAN access 
point. 

The controller operates the WLAN module when the communication 
20 device is within the service radius of the WLAN access point, and the WLAN 
module is operated by control of the controller to detect a beacon signal 
output by the WLAN access point. 

The communication device is connected to a position information 
server, which is connected to the Internet through the WLAN access point, 
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and receives WLAN access point position information through the position 
information server to renew the position information stored in the storage unit. 

The method for connecting to a WLAN access point, which is 
connected to the Internet, for a communication device that includes a WLAN 

5 module and a GPS receiving module includes a) continuously checking a 
present position of the communication device through the GPS receiving 
module; b) determining an operating point of the WLAN module based on 
stored position information of the WLAN access point and the position 
information of the communication device; and c) driving the WLAN module to 

10 detect a beacon signal periodically transmitted by the WLAN access point, 
and connecting to the WLAN access point with the detected beacon signal. 

The method further includes d) receiving new position information of 
the WLAN access point from a position information server that is connected 
to the Internet following connection to the WLAN access point, and renewing 

15 the stored position information. 

In addition, step d) includes transmitting a "New Position Information 
Verification" message to the position information server through the WLAN 
module; receiving from the position information server a reply to the above 
message, that is, a "Position Information Renewal" message or a "No New 

20 Information" message; and receiving new position information of the WLAN 
access point from the position information server in the case where the 
communication device receives the " Position Information Renewal " 
message, and performing processes to renew the position information. 

The method further includes receiving the " New Position 
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Information Verification" message by the position information server; 
checking version information of WLAN access point position information that 
the communication device has from the " New Position Information 
Verification" message; transmitting the "Position Information Renewal" 

5 message in the case where a first version of the WLAN access point position 
information that the communication device has is older than a second 
version of a present WLAN access point position information; transmitting the 
"No New Information" message if the first version is identical to the 
second version; and transmitting WLAN access point position information 

io corresponding to the second version after the " Position Information 

Renewal" message is sent. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in and 
constitute a part of the specification, illustrate an embodiment of the 
15 invention, and, together with the description, serve to explain the principles 
of the invention: 

FIG. 1 is a drawing illustrating a network structure for wireless 
Internet connection according to a preferred embodiment of the present 
invention. 

20 FIG. 2 is a schematic view of a communication device according to a 

preferred embodiment of the present invention. 

FIG. 3 is a drawing illustrating a process for detecting a beacon 
signal of a wireless local area network access point while a communication 
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device is moving according to a preferred embodiment of the present 
invention. 

FIG. 4 is a flow chart of the exchange of signal messages between a 
communication device and a wireless local area network access point 
5 position information server according to a preferred embodiment of the 
present invention. 

FIG. 5 is a drawing showing a structure of wireless local area 
network access point position information according to a preferred 
embodiment of the present invention. 
10 FIG. 6 is a flow chart of an operation of a communication device 

according to a preferred embodiment of the present invention. 

FIG. 7 is a drawing showing an example of the relation between a 
communication device and wireless local area network access point 
locations as the communication device is moved according to a preferred 
15 embodiment of the present invention. 

DETAILED DESCRIP TION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will now be 
described in detail with reference to the accompanying drawings. 

FIG. 1 is a drawing illustrating a network structure for wireless 
20 Internet connection according to a preferred embodiment of the present 
invention. 

With reference to the drawing, a plurality of communication devices 
(i.e., user terminals 10) is connected to a wireless local area network 
(WLAN) access point 20. The WLAN access point 20 is connected to the 
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Internet 30 through a connecting assembly 50, and to a plurality of servers 
that provide various services through the Internet 30. In the preferred 
embodiment of the present invention, the final connection is made to a 
position information server 40, which provides position information of WLAN 

5 access points. 

The user terminals 10 receive the various services through the 
WLAN access point 20, which is connected to the Internet 30 as described 
above. Further, the user terminals 10 automatically perform a WLAN access 
point position renewal program to obtain the most recent WLAN access point 

10 position information through the position information server 40, which is also 
connected to the Internet 30 as described above. It is determined, after 
comparing position information of the user terminals 10 received from a 
plurality of GPS (global positioning system) satellites 60 and WLAN access 
point position information received from the position information server 40, 

is whether the user terminals 10 are within a service range of the WLAN 
access point 20. 

FIG. 2 is a schematic view of one of the user terminals 1 0 according 
to a preferred embodiment of the present invention. 

As shown in the drawing, the user terminal 10 includes a WLAN 
20 module 1 1 that connects to the WLAN access point 20 to receive various 
information from the Internet 30, a GPS receiving module 12 that receives 
terminal position information from the GPS satellites 60, a storage unit 13, 
and a controller 14. The storage unit 13 is either an external or internal 
memory device that stores the most recent WLAN access point position 
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information obtained through the Internet 30. 

The GPS receiving module 1 2 receives signals transmitted from the 
GPS satellites 60, which determine positions of moving objects on the 
earth's surface using distance and velocity calculations, and calculates 

5 terminal position information. The GPS receiving module 1 2 includes a GPS 
antenna 121 for receiving GPS data from three or more of the GPS satellites 
60, a high frequency processor 122 that converts high frequency signals 
received through the GPS antenna 121 into low frequency signals, a signal 
processor 1 23 that despreads spectrum spreading to obtain messages and a 

10 pseudo range transmitted from the GPS satellites 60, and a position 
computation unit 124 for determining a present position of the user terminal 
10 based on the messages and pseudo range. The position information of 
the user terminal 10 obtained in this manner is in a format that includes 
latitudinal and longitudinal information. 

15 The WLAN module 11 performs various WLAN (IEEE 802.1 1b/a) 

connection functions. As shown in FIG. 2, the WLAN module 11 includes an 
antenna 111 for transmitting wireless data to and receiving wireless data 
from the WLAN access point 20; an RF unit 112 performing reception 
processing of RF signals received from the WLAN access point 20 through 

20 the antenna 111, and performing transmission processing of data transmitted 
to the WLAN access point 20 from the user terminal 1 0 into high-frequency, 
or RF signals; a baseband processor 113 demodulating signals processed 
by and received from the RF unit 1 1 2, and modulating data for transmission; 
and a link processor 114 for performing data link processing using a 
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standard protocol (IEEE 802.11b in the case of WLAN) between the WLAN 
access point 20 and the controller 14 of the user terminal 10. The RF unit 
112 of the WLAN module 11 includes an amplifier 1121 for amplifying 
received signals and signals to be transmitted, an RF/IF converter 1122 

5 connected to an oscillator (VCO) and performing signal conversion between 
RF signals and intermediate frequency signals, and an IF/BB converter 1 123 
for performing signal conversion between the IF signals received from the 
RF/IF converter 1 122 and baseband signals. 

The controller 14 of the user terminal 10 determines whether the 

10 user terminal 1 0 is in a service range of the WLAN access point 20 based on 
WLAN access point position information stored in the storage unit 13 and 
terminal position information provided from the GPS receiving module 12. 
The controller 14 then selectively operates the WLAN module 11 depending 
on the result of this determination to thereby receive signals transmitted from 

15 the WLAN access point 20. The controller 14 is either included as part of the 
WLAN module 1 1 or provided as a separate unit from the WLAN module 1 1 . 

FIG. 3 is a drawing illustrating a process for detecting a beacon 
signal of the WLAN access point 20 while the user terminal 10 is moving. 

As shown in the drawing, the user terminal 10 passes through a 

20 random path L and must reach a service region A of the WLAN access point 
20, that is, a region that is reached by the beacon signal, in order to detect 
an operating WLAN access point and receive data services through WLAN. 

Next, connection to a WLAN access point of a terminal according to 
a preferred embodiment of the present invention will be described in detail. 
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FIG. 4 is a flow chart of the exchange of signal messages between 
the user terminal 1 0 and the WLAN access point position information server 
40. 

With reference to FIG. 4, if the user terminal 10 enters a service 
5 region of a WLAN access point, a "New Position Information Verification" 

message, which contains version information (hereinafter referred to as first 
version information) of WLAN access point position information that the user 
terminal 10 presently has, is transmitted to the position information server 40, 
which is connected to the Internet 30 through the WLAN module 1 1 , in step 
10 S100. 

The position information server 40 that receives the "New Position 

Information Verification" message through the Internet 30 extracts the first 

version information from the message and compares it with version 
information of WLAN access point position information that it has (hereinafter 
15 referred to as second version information) in step S1 1 0. 

In the case where the first version information that the user terminal 
10 has is older than the second version information, the position information 
server 40 transmits a "Position Information Renewal" message to the 

user terminal 10 in step S120, then performs the processes for transmitting 
20 the new WLAN access point position information to the user terminal 1 0 in 
step S130. 

If the user terminal 10 has new WLAN access point position 
information (i.e., if the first version information is identical to the second 
version information), the position information server 40 transmits a "No 
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New Information" message to the user terminal 10 and it is assumed that 
the position information of the user terminal 1 0 is the new information in step 
S140. 

All the above processes are performed automatically without any 
5 manipulation required by the user. 

FIG. 5 is a drawing showing a structure of the WLAN access point 
position information that is transmitted to the user terminal 10 by the position 
information server 40. 

The WLAN access point position information includes a WLAN 
10 access point geographical position 11 and a WLAN access point service 
radius 12. The WLAN access point geographical position 11, in turn, includes 
latitudinal and longitudinal information that may be precisely determined 
through a GPS. The WLAN access point service radius 12 is a distance from 
the WLAN access point geographical position 11 in which WLAN access point 
15 service is possible (e.g., 10 meters). To obtain more precise service radius 
information, the actual WLAN access point sen/ice radius may be used after 
measuring the same. 

If the above position information reception and renewal processes of 
the WLAN access point 20 are performed through the position information 
20 server 40 as described above, the controller 14 of the user terminal 10 either 
stores WLAN access point position information in the storage unit 13 or 
renews the stored position information. There may be information of more 
than one WLAN access point position stored in the storage unit 13. 

With the reception and renewal of WLAN access point position 
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information, the user terminal 10 selectively performs WLAN access point 
connection based on the position information. 

FIG. 6 is a flow chart showing the sequential operations of the user 
terminal 1 0. 

5 After the WLAN access point position information is received from 

the position information server 40 and stored, the user terminal 10 
continuously checks its own position through the GPS satellites 60 and 
compares this with the stored WLAN access point position information. In 
more detail, the GPS receiving module 12 receives GPS data transmitted 

10 from the GPS satellites 60 to calculate the position of the user terminal 10, 
then the controller 14 compares the terminal position information provided by 
the GPS receiving module 12 with the WLAN access point position 
information stored in the storage unit 13 (steps S200-S220). 

That is, the controller 14 compares the geographical position 

15 included in the WLAN access point position information with the user 
terminal position in step S220. If the WLAN access point position and user 
terminal position do not correspond, the controller 14 then determines if the 
user terminal position is within the WLAN access point service radius (steps 
S230 and S240). 

20 If the user terminal position corresponds with the WLAN access point 

position, or if the user terminal is within the WLAN access point service 
radius, the controller 14 determines that the user terminal 10 has entered the 
service region of the WLAN access point 20 and operates the WLAN module 
1 1 to thereby detect the beacon signal transmitted by the WLAN access 
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point 20 in step S250. Data services are then received through the WLAN 
access point 20. 

FIG. 7 is a drawing showing an example of the relation between the 
user terminal 10 and WLAN access point locations as the user terminal 10 is 
5 moved. 

If the user terminal 1 0 enters a service region A1 of a WLAN access 
point 21, the user terminal 10 detects the beacon signal transmitted by the 
WLAN access point 21 then receives data services through the WLAN 
access point 21 . If the user terminal 1 0 leaves the service region A1 of the 

10 WLAN access point 21, since data services may no longer be received 
through the WLAN access point 21 , the controller 14 of the user terminal 1 0 
stops the operation of the WLAN module 1 1 to conserve energy. 

The determination of whether the user terminal 10 is within a service 
region of a WLAN access point is made by comparing the position 

15 information of the user terminal 10 received from the GPS satellites 60 with 
the stored WLAN access point position information as described above. If it 
is determined that the user terminal 10 enters a service region A2 of another 
WLAN access point 22, the controller 14 operates the WLAN module 11 to 
detect the beacon signal transmitted by the WLAN access point 22. Data 

20 services are then received through the WLAN access point 22. 

In the preferred embodiment of the present invention described 
above, power is efficiently used by the user terminal that receives data 
services through a WLAN. In more detail, when a terminal that has both a 
WLAN module and a GPS receiving module operates to receive services 
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through an operating WLAN access point, the position information of the 
terminal itself received through the GPS receiving module is compared with 
the WLAN access point position information stored in the terminal. Only if the 
terminal is within the service region of the WLAN access point are the 

5 processes to receive data services performed. If the terminal is not within the 
service region of the WLAN access point, searching of operating WLAN 
access points is also continuously performed. Because the WLAN module is 
operated only when needed, power consumption is minimized. 

In addition, the user terminal automatically performs the comparison 

io of the user terminal and WLAN access point positions, in addition to the 
searching of WLAN access points. As a result, the user does not experience 
the inconvenience of having to manually activate the search function. 

Although preferred embodiments of the present invention have been 
described in detail hereinabove, it should be clearly understood that many 

15 variations and/or modifications of the basic inventive concepts herein taught 
which may appear to those skilled in the present art will still fall within the 
spirit and scope of the present invention, as defined in the appended claims. 



